IT IS THE PURPOSE of this paper to present an analysis of some of the pertinent features of a series of patients having surgery for aneurysmal and occlusive arterial disease, to correlate the coexistence of renal, eoronary artery, and hypertensive disease with the arterial disease being treated surgically, and to show the influence of these concomitant diseases on the early occurrence of cardiovascular and renal complications.
Clinical Material and Methods of Study The 151 patients included in this study were treated primarily, either by some form of direct vessel surgery or by sympathectomy, for disease of the arteries and aorta below the diaphragm, in the Eugene Talmadge Memorial Hospital between June 1956 and February 1961.
The type of arterial disease was classified for purpose of discussion into aneurysmal disease, aorto-iliac occlusive disease, and fenmoropopliteal occlusive disease. In some patients, particularly those with occlusive disease, more than one area was affected. Arbitrarily, if occlusive disease was present both in the aorto-iliac area and in the femoropopliteal area, the most proximal area involved determined the group into which the patient was placed, i.e., a patient with extensive occlusive disease in the aorto-iliae area and in the femoropopliteal area was classified as aortoiliac disease. The criteria for determining the presence or absence of the three concomitant diseases being studied were as follows:
Arteriosclerotic Heart Disease. Those with a history of previous myocardial infaretion, angina pectoris, or congestive heart failure secondary to coronary artery disease were considered to have arteriosclerotic heart disease. Those casional extrasystoles, were also assigned to this group.
Hypertension. A blood pressure of 140/90 or above was considered hypertensive. In some patients a history of hypertension was obtained that was adequately controlled by medical therapy. These patients were included in the hypertensive group only if there was objective evidence of preexisting hypertension as indicated by x-ray or electrocardiographic examination, or both.
Renal Disease. An elevation of the blood urea nitrogen to above 15 nmg. per cent, or of the nonprotein nitrogen to above 35 mg. per cent, was interpreted as indicating some qualitative derangement of renal function. No attempt was made to quantitate the renal status. Either the blood urea nitrogen or the nonprotein nitrogen was determined soon after admission and also after the correction of any prerenal azotemia that might have been present at the time of admission. If prerenal azotemia was encountered (dehydration, congestive heart failure, etc.), the studies done after the correction of the prerenal condition were used to determine the presence or absence of renal disase. Borderline determinations (blood urea nitrogen of 15 to 16 mg. per cent or nonprotein nitrogen of 35 to 36 mg. per cent) were included in the elevated group only if there was also proteinuria.
Results An analysis according to age, sex, and presence of diabetes mellitus of the 151 patients having surgery for aneurysmal or occlusive arterial disease is presented in tables 1 and 2. Sixty-six per cent of the total group were in the sixth and seventh decades. Patients having aneurysms were older, 65 per cent being in the seventh or eighth decades. Twenty-eight of the 29 women had either aorto-iliae or femoropopliteal occlusive disease, and only one had an aneurysm of the abdominal aorta. Thirty-four (28 per cent) of 122 men had aortic aneurysm while 87 had occlusive disease. Fifteen (83 per cent) of the 18 diabetic patients, as compared with 60 (60 per cent) of the 98 nondiabetic subjects with occlusive disease, had femoropopliteal Circulation, Volume XXV, April 1962 625 involvement. The age distribution of those with occlusive disease was similar for diabetic and nondiabetic subjects; 70 to 72 per cent of each being in the sixth and seventh decades. Concomitant Disease. The incidence of concomitant disease in the total group and in the three divisions of the group is given in table 3. Eighty-four per cent of the total group had one or more concomitant disease. The over-all incidence of arteriosclerotic heart disease, hypertension, and renal disease were essentially the same, ranging between 43 and 47 per cent. Hypertension was more common in the aneurysmal group. Contrary to our expectations, the lowest incidence of renal nonfatal complications occurred following sympathectomy. The nine nonfatal complications represented seven cardiac arrhythmias, one cerebrovascular accident, and one temporary renal shutdown.
Nine (69 per cent) of the 13 fatal complications occurred in those patients having two or more concomitant diseases. Of the nine nonfatal cardiovascular and renal complications over half occurred in patients having two or more concomitant diseases.
Discussion
Although aneurysmal dilatation is quite a different process from atheromatous occlusive disease, both represent degenerative involveinent of the arterial system. It was believed that a study of the incidence of related cardiovascular and renal pathology would be of interest, particularly since the prognosis of patients with aneurysmal and occlusive pe- DeBakey and Crawford3 presented a review of 638 cases having aorto-iliae occlusive disease. Ninety per cent of the patients of this group were in the fifth to seventh decades (40 to 70 years) ; 50 per cent had hypertension, 33 per cent had heart disease, and 10 per cent had diabetes.
In the present study the incidenee of concomitant disease is similar to previously reported series. Patients having abdominal aortic aneurysms were found to be 10 years older than those with occlusive arterial disease, and they exhibited a somewhat greater incidence of hypertension (57 per cent as compared with 43 per cent in the aorto-iliac and 45 per cent in the femoropopliteal groups). The incidence of arterioselerotic heart disease was slightly greater in the aorto-iliac group (52 per cent) as coimpared with 40 per cent and 38 per cent in the aneurysmal and femoropopliteal groups, respectively. Renal disease ocecurred with similar frequency in the aneurysmal group (48 per cent) and the femoropopliteal group (53 per cent), but was much lower (30 per cent) in the aorto-iliae group of patients.
Diabetes was present in 18 patients of this group. Only one diabetic patient had aneurysmal disease, the remaining 17 had occlusive arterial disease (two aorto-iliae and 15 femoropopliteal). Sixty-seven per cent of the diabetic patients were in the sixth and seventh decades, an age distribution similar to the nondiabetic subjects having femoropopliteal occlusive disease. This might suggest that the occurrence of arterial occlusive disease in the diabetic patient is unrelated to the diabetic process.
It is of interest that one or more concomitant diseases were present in 84 per cent of the patients in this series. The significance of the chronic concomitant conditions such as heart disease, renal disease, or hypertension, may be overshadowed by the more acute problem of an aneurysm or of peripheral artery occlusion. Nevertheless, the presence of these concomitant diseases indicates the generalized nature of the primary disease process and would be expected to affect the mortality during and immediately followinig surgery. The oceurrence of heart, renal, or hypertensive disease in these patients indicates an extensive state of the disease process and should serve as "caution signs" when eval--uating and treating these patients. The grave prognosis of patients with extensive states of degenerative arterial disease is indicated by the reports of similar groups of patients who were managed either with surgery (Freeman and Nicholson, 7 DeBakey et al., 9 Wright et al.2) or without surgery (Richards, 4 McDonald, 5 Spaulding,6 Hines and Barker8).
In the group of patients presented in this series there were 13 fatal and nine nonfatal cardiovascular and renal comiplieations that occurred either during or shortly after the initial surgical treatment (before the patient's discharge froin the hospital). All except one of the patients with fatal, and two of those with nonfatal, complications had evidence of concomitant cardiac, hypertensive, or renal disease, indicating advanced arteriosclerotic disease and a guarded prognosis. The presence of concomitant disease in patients having peripheral arterial disease indicates the generalized nature and the extensiveness of the disease process. The preoperative and postoperative evaluation and care given these patients must be thorough, meticulous, and exacting. Every precaution must be taken during the operation to avoid hypotension and hypoxia.
Ideally, the surgical relief of segmentally diseased arteries should be augmented by prolonged and effective medical therapy to prevent the progression of disease elsewhere. There is no doubt that surgery for aneurysmal disease prolongs life. Surgery for occlusive peripheral arterial disease in the extremities often does not prolong life, however, although it does afford these patients comfort and ambulation. Effective medical therapy is desperately needed to prevent the progression and complications of the arteriosclerotic process in the more vital cardiovascular and renal areas.
Summary and Conclusions
In an analysis of 151 patients receiving surgical treatment for peripheral arterial disease it was found that: (1) Patients having aorto-iliae and femoropopliteal occlusive disease were approximately 10 years younger than those with aneurysms. (2) The age at which occlusive disease occurred was not altered by the sex of the patient nor by the presence of diabetes. (3) Coronary artery disease, hypertension, or renal disease, either alone or in combination, was present in 84 per cent of these patients. (4) Of the operative alid postoperative deaths, 92 per cent occurred in patients with advanced disease, as evidenced by the presence of one or more concomitant diseases. (5) Of the nonfatal op-erative and postoperative cardiovaseular and renal complications, 78 per cent occurred in patients having one or more concomitant diseases.
The occurrence of coronary artery, renal, or hypertensive disease in patients having aneurysmal or occlusive arterial disease is evidence of both the generalized nature of the arteriosclerotic process and an advanced stage of the disease. Although many segmentally obstructed arteries and aneurysmal dilatations can now be successfully treated surgically, some effective means of preventing progression of the degenerative arterial disease is urgently needed in order to prevent subsequent fatal complications which at present seriously limit the benefits of surgery.
